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The iman quality of a diatic picture is infenced maily by the p s of tho X-ray source, by the apparatus that controls the quality of the X-ray beam and by the detector. X-ray source: Alhugh a considerble number of technologi improvements have been made since R4inte's day, there has been no major breakthrough in this field and none is foreseeable within the next few s. We must be content with X-ray tubes with focal dimsions of between 0-3 and 2 mm, which are quite acceptable in so far as these focal spot dimensions influence the ima quality Apparatus: Control of X-ray energy has been considerably improved since the 1930s. A further developmet would be a device which would automatically control not only the density but also the quality of the image with the aid of a feedback from the apparatus.
Detector: The revolution in X-ray detection started in 1950 with the introduction of the image intensifier. A further step was taken in 1957 withe introduction of closed-circuit television, and the plumbicon type of TV-camera pickup tube a few years later.
Further improvements of the intensifier will lead to a considerably better image quality, coming close to that of direct radioraphy. An experimental tube has been developed by Philips' Medical Systems Division, with which a resolution of more than 35 linepairs per cm can be reaed, compared with 45 for the direct radiogaph. The presentday intensifiers do not give more than 20-25 linepairs per cm.
It is to be expected that X-ray television will show such an improvement in the next 5-10 years that direct radiography and photofluorography will gradually be superseded by new methods of recording the TV-image, which will be available at any time, by means of automated filing systems, to any specialist who may need the information.
This naturally brings us to the automation of diaWostic radiology by the use of computers. Current projects include automatic aortogram analysis, computer-aided diagnosis, enhancement of g am images, patient s ing, automated amisions systems and the keeping of patients' records. The more advanced trmd in the application of computers to medicine is that of devoting small or rnedium power machines to specific separate tasks within the hospital and then evtually providing a central computr, not to pvide dioct s-vice but to act as aco-ordinator of the activities of the institution and as a common store ofinformation.
Computers in radiology prinise to be not only one oftheir most fruitful applications inm , but also the only means to help the radiologist to get rid of the clerical work to which he now has to devote so much ofhis time.
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X-ay Tables in 1989
The most obvious improvements in tilting X-ray table design during the last fifteen years are:
(1) Table-top movements have become common, with longitudinal movement universal and laeral movement incorporated on higher-prked tables (2) Cassette shift within the serial changr is now usually done by small electric motors. These ae reliable components but the means of positioi the cassette arriage could probably be improved (3) In major screening rooms image intensifiers are now commonly fitted in place of fluorescent screens. Television viewing is normal and optional facilities such as caneras, tape recorders and remote monitors are only restricted by the money available. (4) Radiation protection has been greatly improved; on the other hand radiation hazard has been increased by the use of higher kilovoltages.
Except for the last one, and also because of it, these improvements have opened up the way for remote control of our tables. Most manufacturers now offer a simple attcmt to some of their tilting tables which will allow basic remote control. There is also a remote-control table with 'tube-over' design. The most obvious advantage of this latter type of table is that tube angulation and tomography become simpl extnsions to the basic deign. I belie that remote control will become the normal screenig method, pardy becuse of the insis on bett radiation protection, and partly becas it is a labour-saving device. It is intestin t notett, as with many other labour-saving devices, the work output does not necessarily incrase. Perhaps we ought to distingish here between labour-saving apparatus and a tapparatus I do not believe we are ready, meically or technologically, for automation in radiology, or indeed that patients are ready for such innovations.
The main problems with remote control seem to be these:
(1) Palpation: Various novel ways of doing this have been developed. The need for elaborate palpation, such as is done with a lead rubber glove, seems to be diminishing, particularly now that the quality of image intensifiers is improving.
(2) Patient positioning and communication: Again, various novel schemes for positioning have been tried, mostly with little success. I am sure that a cradle type of table-top can give good results but I believe that the disadvantages associated with difficult loading, poor patient posture and restricted lateral radiography usually outweigh the advantages. A microphone-loudspeaker communication system can be very effective if the control station is truly remote, but if the doctor is merely sitting at the other end of the room, such a system becomes almost impossible due to acoustic feedback.
(3) Accurate movements ofthe screening system: It is difficult to move the X-ray beam with respect to the patient sufficiently fast to satisfy all requirements and still maintain accurate control.
(4) Cost: Obviously, while remote control apparatus is produced only in small numbers and is also usually more complex, the cost is going to be high.
A further problem is that a significant number of patients cannot be examined with remote control apparatus. It therefore seems that there is a continuing place and need for a conventional table, which can be used as required by remote control. This is particularly the case as many of our tables have to be used for general radiography at some time of the day. We therefore ask what is the future for a special remote-control table, for instance of the 'tube-over' type. The answer must depend on what advantages it can offer. I have already mentioned tube angulation about the length of the table and instant tomography as advantages. I have not noticed, however, that British radiologists consider these advantages to be outstanding. As an equipment designer I can see a number of difficulties with this type of table. In particular, when an image intensifier is mounted underneath the table, either a complicated means of moving both table top and intensifier must be adopted, or at some stage of the examination the patient is liable to find himself at a considerable height from the floor. I feel that the future lies in the 'tube-under' type of table. Local, as opposed to remote, examination of the patient is not prohibited by the radiation hazard, and the size of the intensifier, although ugly, is less of a problem mechanically. The tube-under table also has a considerable advantage if we wish to rotate the patient about his long axis (turn him). If the tube is over the table, this movement tends to drive the image intensifier away from the patient, causing enlargment. With tube-under, this is tolerable because the screen movement is taken up as normal compression movement. A table with this type of rotary movement could probably not have a Bucky diaphragm for the same reason; it would need to be too far from the table-top.
We have seen various attempts at angulating the X-ray beam with respect to the patient. Angulation along the length of the table is relatively easy with a tube-over system but it does not seem to be used very much. A more useful facility would be angulation around the patient (corresponding with turning the patient). This is much more difficult to provide and a possible alternative would be a second tube and image intensifier, arranged to give a lateral view. Such a system is commonly used for myelography and it seems natural to extend it to other examinations when remote control is used.
Regarding the future development of serial changers, I feel thatprogress with image intensifier systems will largely determine the shape of things to come. The automatic camera we now know is a very good device in its own right, but it can only record what it is shown. I think that when we have an efficient zoom system, be it lens or electronic enlargement, with a ratio of about 3 : 1, then the camera can begin to stand alone. We shall then have a serial changer which is little more than an empty shell supporting the image intensifier and control switches. This will save a large amount of cost and complexity.
In conclusion, I should like to make a few comments on remote controls. There is a tendency today to repeat the serial changer control panel at the remote station. The basis for this design thinking is that if the radiologist wants to move from remote to local control, he has the sane handles and switches in each place. Once, however, we can accept remote control as the norm, there seems every reason to lay out the controls for two-handed operation. It seems logical to suggest that one hand should control screen and patient position, and the other should control diaphragms, X-rays and possibly compression.
